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he authors demonstrate the ﬁrst video
operative application of a 4K high-deﬁnition
3-dimensional (3D) exoscope for a multilevel
posterior cervical decompression and fusion for a
patient with multilevel spondylotic myelopathy.1
The authors highlighted the technical advantages
of using the exoscope including a more ergonomic posture for the surgeon and greater visibility for teaching and operating room (OR) staff
participation. The challenge of incorporating the
exoscope in surgery is the adjustment period
required for surgeons to adapt to an indirect
operative ﬁeld and the angulation of the camera
to avoid collision, contamination, and obstructed
ﬁeld of view.
Microscopic-assisted surgery has been a standard adaptation to neurosurgical practice since
the introduction of the operative microscope
(OM) and loupe microscope in 1957 by Theodor
Kurze.2 Telescope-based surgery has continued
to evolve in most surgical disciplines over the past
2 to 3 decades although limited focal length and
technical feasibility has constrained its applicability in neurosurgery.3 With the advancement of
3D capabilities and the integration of highquality video systems, the use of the exoscope
has proven more useful in standard neurosurgical
procedures. There has been a dramatic increase in
publications involving the use of an intraoperative
exoscope within the past several years, particularly
in spine surgery.4
The principal advantage in shifting from loupe
and OM to exoscope-assisted surgery is the
preservation of an ergonomic posture, which
reduces physical strain on the surgeon for long
operative periods. However, the teleological
drawback of adapting this into practice can include a fear of patient safety and change in OR
setup and ﬂow of procedure. When compared
with the OM for both cranial and spine cases,
surgeons rated the exoscope as noninferior for
image quality and superior in comfort level,
posture, and instrument handling.5 Siller et al.6
evaluated the use of the 4K 3D exoscope in anterior
cervical and posterior lumbar cases, demonstrating
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similar outcomes when compared with a standard
OM. A few beneﬁts highlighted were the lack of
excess occupied space provided by the exoscope
and open visualization and participation of secondary assistants and scrub technicians. In addition, the authors reported no signiﬁcant differences
in operative time, intraoperative blood loss, and
length of stay between the 2 intraoperative visualization modalities. Another advantage of the
exoscope is that both the surgeon and assistants
share the same 3D, “surgeon’s eye” view compared
with the standard OM, which usually restricts
visual depth perception to the lead surgeon’s
binocular lens and projection to a two-dimensional
screen. This can allow for active participation of
both surgeons with reduced fear of iatrogenic injury because of lack of proper depth perception in
procedural steps that obviate laterality.
A technical issue noted was the shorter operative focal length of some exoscope platforms
(VITOM, 3-20 mm), which can introduce the
possibility of obstructed view or collision with
other operative instruments and surgeons. Other
exoscope systems range in focal length between
200 and 650 mm while the OM is typically
capable of a focal length between 200 and
400 mm but can be cumbersome and sometimes
a challenge to work around.7 Another consideration is the optical capabilities of the platform
when performing high acuity tasks such as the
identiﬁcation of active bleeding, rated as inferior
with a non-4K exoscope projected on a smaller
display screen compared with a standard OM.5
Other drawbacks include mixed reports on
headaches, dizziness, and nausea associated with
the use of polarized 3D glasses,4,7 which may be
associated with speciﬁc exoscope models.
Regarding the applicability speciﬁcally to
posterior cervical cases, there are currently limited studies available that explicitly comment on
the feasibility of the exoscope for multilevel
posterior cervical decompression with fusions.
Oertel et al.5 classiﬁed the experience of the
exoscope with both cranial and spinal cases;
however, no comments were made explicitly
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regarding posterior cervical decompressions with fusion. Kwan
et al8 noted the advantage of having OR staff sharing the same view
as the surgeon with the drawback of having to reposition intraoperative monitors for posterior cervical decompression alone. A
technical challenge speciﬁc to this case could include the actual
decompression of the cervical lamina with a high-speed drill because
it is difﬁcult to assess the degree of laminar breach by the drill
without direct visualization at the laminar/lateral mass junction.
Typically, this would require direct angulation parallel to the same
trajectory as the drill and nearly perpendicular to the laminar/lateral
mass junction which would be an obstructive line of view. Although
no iatrogenic injuries were noted in the previously mentioned
studies, the comparisons made with this speciﬁc case are limited. As
observed in the video, the surgeons still wore loupes and headlamps,
which should theoretically be unnecessary with the exoscope.9
As with all new and innovative technologies, the learning curve
and implementation into a standard OR setup can be overcome
with time and training.7 Exoscopes provide signiﬁcant advantages
to the surgeon and surrounding operative staff. Overall, the investment made in this tool should also coincide with the options
provided by each platform and its overall use including cost, ergonomics, optic capabilities, focal length, illumination of the operative ﬁeld, and integration with navigation and robotic systems.
We congratulate the authors on their contribution to the literature.
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